proximation with respect to the existence of the equilibrium longitudinal distribution of electrons in circular acceleraton in the case of a purely inductive localized wake function,
INTRODUCTION
In a previous paper [l], the authors studied an analitical model which incorporates the time dependence of the wake force, assuming that if the initial distrihution function in synchrotron phase space is Gaussian, it can still be approximated by a Gaussian after the effect of the wake force. represented as a 'kick'. The distribution function can be accordingly always represented by its only first and second order moments, describing the beam envelope in synchrotron phase space. The evolution of these moments from turn to turn can he obtained by applying a non linear mapping at each tun. The equilibrium buch length can have stable solutions with period-one fixed points as well as multistable states or a cusp-catastrophe behavior, depending on the parameters values. The results obtained in [I] show a good agreement with those obtained from MPT. The localized wake can be extended to more general cases, even to uniformly distributed wakes, described by the Haissinski equation. To do so one should introduce the superperiodicity N, and let it grow to infinity.
In this paper we study the validity of the Gaussian ap- We consider a purely inductive wake function
and split the mapping for the second order moments into three pans, representing the effect of radiation, wake-force and synchrotron oscillation, as it follows: radiation:
wake force:
. :2 = a12 + - 
h . k = l
The stability of the system depends on the values of the synchrotron tune us. the damping time (measured in number of turns) TO and the strength of the wake force .
We studied a wide range of parameters values and found stable solution of period-one and period-two, multi-stable states and coexistence of solutions with different periodicity. These results are in very good agreement with those obtained in [41, hut in addition to them we found fine suuctures of bifurcations and chaotic regions, depending on parameters values. in Fig. 1 (top) for T = 30 and U, = 0.085 with Ns = 1. In the parameter space a chaotic region shows up and this behavior mainly depends on the value hut is almost indipendent on U, and T .
The localized wake can be extended to more general cases, even to uniformly distributed wakes, described by the Haissinski equation. To do so one should introduce the superperiodicity N, and let it grow to infinity. This is done introducing in the mapping the following substitutions:
As an example we plot allversus
In Fig. 1 (bottom) we show all( ) with N S = 1 5 0 the chaotic behavior exists also for N, >> 1. In Fig. 2 
HAISSINSKI EQUATION
Introducing the variables x = 0x1, = 0x2 the Haissinski equation can be written as [5l:
with the normalization condition u(z)ds = 1 and the following parameter definitions:
where N is the total bunch particles and a the bunch length.
Following [2] we rewrite equation (4) and (9) as (12) with = eNb/ RF (0)u2. For 2 0 the solution exists always, but not for The comparison of the longitudinal densities for different b is shown in Fig 3. We found that approaching the threshold value h, , , the comparison becomes more and more meaningless. Moreover we .will compare our mapping results with those obtained from MPT, as done in [I] and [7] , where in the simplest case of constant wake function a good agreement with MPT was found.
CONCLUSIONS
carefully.
